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Receptor-mediated interactions between neurons and astroglia are likely to play a crucial role in the
growth and guidance of CNS axons. Using antibodies to neuronal cell surface proteins, we identified
two receptor systems mediating neurite outgrowth on cultured astrocytes. N-cadherin, a Ca2+-
dependent cell adhesion molecule, functions prominently in the outgrowth of neurites on astrocytes by
E8 and E14 chick ciliary ganglion (CG) neurons. b1-class integrin ECM receptor heterodimers function
less prominently in E8 and not at all in E14 neurite outgrowth on astrocytes. The lack of effect of
integrin b1 antibodies on E14 neurite out-growth reflects an apparent loss of integrin function, as
assayed by E14 neuronal attachment and process out-growth on laminin. N-CAM appeared not to be
required for neurite outgrowth by either E8 or E14 neurons. Since N-cadherin and integrin b1 antibodies
together virtually eliminated E8 CG neurite outgrowth on cultured astrocytes, these two neuronal
receptors are probably important in regulating axon growth on astroglia in vivo.
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ReflectionsThe first issue of Neuron was immensely satisfying to my coed-
itors Zach Hall and Jim Hudspeth and me. Since Ben Lewin had
first visited UCSF with his vision for a new journal, which he
clearly wished to initiate in an academic setting, Zach, Jim,
and I with important help from Eric Kandel had worked very
hard to ensure that the first issue would set a standard that would
give the journal instant recognition. Ben Lewin had been insistent
that standards had to be high at the start. He felt that any journal
had only a limited time to establish its status in the community,
after which it would be fixed in the journal hierarchy as tightly
as serfs in prerevolutionary Russia. Fortunately, Zach, Jim, and
Eric had exceptional status and persuasive powers that let us
recruit a star-studded editorial board, including three future
Nobel Laureates and recognized leaders from Europe and Asia
in addition to the United States.
We had the special challenge of soliciting over a period of sev-
eral months submissions of important papers from colleagues
who were willing to delay publication to support a new but
unproven journal. Volume 1 of Neuron had ten issues, each
with at least eight papers. Until the sixth issue in September, al-
most all contributions were submitted before the first issue was
in print. Ben Lewin assured our potential authors that Neuron
would not suffer the fate of Nature New Biology (started in
1971, abandoned in 1973). Without his vision and credibility,
Neuron could not have become an important journal from the
first issue. Equal appreciation, though, must go to the authors
who submitted their work for those half dozen issues, when Neu-
ron was only a concept. Still, after spending endless time on the
name (Neuron might have been Nerve or Nerve Cell) and first398 Neuron 60, November 6, 2008 ª2008 Elsevier Inc.issue cover (decorated with contributions from many UCSF
colleagues, including Karla Neugebauer’s elegant growth cone
in the upper right corner), Zach, Jim, Eric, and I were left in
suspense as on the night before Christmas:
Twas the night before Christmas, when all through the house
Not a creature was stirring, not even a mouse;
The stockings were hung by the chimney with care,
In hopes that St. Nicholas soon would be there.
We had hung the stockings with care, but would St. Nicholas
(authors and readers) come? How would neuroscientists view
this new journal? Would they read it? Would there be any submis-
sions for subsequent numbers of Volume 1? The answer was not
clear until late 1988 when submissions increased, indicating that
the field appreciated and valued Ben Lewin’s creation.
The article by Tomaselli, Neugebauer, Bixby, Lilien, and my-
self, ‘‘N-Cadherin and Integrins: Two Receptor Systems that
Mediate Neuronal Process Outgrowth on Astrocyte Surfaces,’’
represented an effort to characterize receptor systems on
neurons that were important in promoting axon extension on cel-
lular surfaces. Recent seminal studies had identified cadherins,
Ig superfamily members, and integrins as receptors important
in mediating cellular interactions (Buck et al., The Journal of Cell
Biology 103, 2421–2428, 1986; Hatta et al., Proceedings of the
National Academy of Sciences of the United States of America
82, 2789–2793, 1985; Pierschbacher and Ruoslahti, Nature 309,
30–33, 1984; Rutishauser et al., The Journal of Cell Biology 79,
371–381, 1978). In prior work, my lab had shown that integrins
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Reflectionswere essential for mediating both adhesive and neurite out-
growth-promoting interactions of neurons with the extracellular
proteins deposited by a wide range of cells (Tomaselli et al.,
The Journal of Cell Biology 103, 2659–2672, 1986). Contempo-
rary work from the lab demonstrated differences in the recep-
tors used by neuronal subpopulations that also depended on
whether neurons were growing on muscle, Schwann cells, fi-
broblasts, or other cell types (Bixby et al., The Journal of
Cell Biology 107, 353–361, 1988). In addition to implicating
cadherins and integrins in controlling cell motility on astroglia,
the paper by Tomaselli et al. also suggested that many of the
cell adhesion systems previously identified as important in
neuronal interactions with astrocytes might have specialized
functions, not including promotion of cell motility. The paper
also demonstrated that integrin function was lost in older neu-
rons and suggested that target interactions might control in-
tegrin function.
The two decades since have seen an explosion in work on
integrins and other cell adhesion systems, greatly facilitated by
sequencing of complete genomes (Rubin et al., Science 287,
2204–221, 2000). The cell adhesion molecules identified through
crude cell aggregation and substrate adhesion assays have
been shown to interact with axon guidance signaling pathwaysto control wiring of the nervous system (Pasterkamp et al.,
Nature 424, 398–405, 2003; Robles and Gomez, Nature Neuro-
science 9, 1274–1283, 2006; Yebra et al., Developmental Cell
5, 695–707, 2003). Many cell adhesion molecules have indeed
proven to have specialized functions distinct from promoting
growth cone motility, such as promotion and guidance of syn-
apse formation (Huang et al., Nature Reviews 8, 673–686, 2007;
Ko et al., Neuron 50, 233–245, 2006). A rich literature describes
the cytoplasmic interactions and signaling pathways responsible
for this specificity in function. Elegant studies have characterized
signaling pathways impacted by axon guidance molecules that
control integrin activation, providing mechanisms for rapid con-
trol of growth cone interactions with cells and extracellular matrix
proteins (Banno and Ginsberg, Biochemical Society Transac-
tions 36, 229–234, 2008). With hindsight, results in Tomaselli
et al. provided hints of many of the directions that research in
this area has taken since.
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